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(54) LIGHT SCATTERING SHEET AND UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly and brightly display a 
display screen of a liquid crystal display device even when a 
viewing angle is varied. 

SOLUTION: The reflective liquid crystal display device is 
provided with a polarizing plate 1 1 arranged on the front side of 
a liquid crystal cell 16, a reflecting means 15 arranged in the 
rear of the liquid crystal cell and a light scattering sheet 1 2 
arranged more ahead than the reflecting means. Subjecting a 
plurality of resins with refractive indexes different from one 
another to phase separation via spinodal decomposition and 
forming a light scattering layer bringing about isotropic 
scattering of incident light manufacture the light scattering 
sheet The light scattering layer is provided with 0.1-15% 
transmittance for rectilinear propagation of incident light, 
besides phase separation structure with 3-1 5 |j,m average 
distance between the phases and a practically flat light 
scattering intensity region extending over 3-12° scattering 
angle 8 in its light scattering characteristics. Furthermore, 
defining the maximum light scattering intensity as 100, the 

angular range of the scattering angle 9 exhibiting >80% of the maximum light scattering intensity is in 
the extent of 8-25° in its light scattering characteristics. 
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©^ilc&aS-ff-SCi^-C^^ T-A5©ls]&CJ: 
D b3^^^ 2 ©^(cEgBjfifer & h ttbic. am 

^2©mr^Cfci2SBIfi|-C*So *©*:#. 5*8154?: 
W^^2©^^cfirg3^2>C<t{Cj;»3 > K^2©* 

so t*W-et£„ 5*SU4?:*jfiax,, h 1 iis^S 
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[0 039] £©<fc 5tt«jWC*il>r. *#»*KW£ 
©tS^tCfigS-tt. S*gP07P> htcaS5nim<D^ 
'JvhiJJ:yO. 3 5%©ND7 ^^-i^H K 
f4^<3Wi£«£K^- h left L rgBCC u -If- fcASte 

fcSftU Sa^«SA4iW5£-r^. fcfc. U— !f#© 
ttSliO. lmmf&O. SCfti {jX<D%m^- V £ 
$3tS15i©flflCDffif!|{3:3 0 cmt*5. *t»"C. ftte&fc 

S.B*m%?Z* *LX. mMi"- h©??ffi£*f«tJ: 

HSftS. 
[0 040] 

jgOtgag (%) = ( 1/0. 9 2 16) X (A/B) 

m) xmntrnm (mmmm&) twi&stix^zmQ 
#(c$ijK3nr. * t musts titcm 

t»iS. *a«StBHIJgr* r>x . «?gffi« 

[0041] «rfeffl^iit«^«. tinniest (i^-tiw© 
sat) icMM&zm-rz£5x-$>z. tBftmmmiosi* 
x. y-xMwmvt (v-tzmm) », 3- 1 5 u 

m, 0*t/<B3-12(im, 3 etcitf g L < tt 3 . 5 
-1 1 hid mXit. 5-1 1 /im) ii 
*J. ^tBWE^IKli. 3effcSUIX«:3fc»SL->-h©SIS& 

^jt (a&sanMt. mmmm. xm&^-v- 

[0042] C©<fc 5ft*ifcSIJg«. mi&Ltc^&&. 

&tmiftt<DmmcteK>x®m<Dm®te&*f*-?. 

(mme = o(Diim) a^omin m 
iitptwmmvmiftfm) 0 = 3-12* . #*o< 

tJ3-10° . £t>lCtff£l.<te3-9' . !fc{C4-8 
fm4^©P5M©IKSL#£i£tC t ¥«*X«K& 

-co s«^(c ^v^-jy uiemmmm^m-t z>t& 

tetCt&XZZ. tfc. ffcSltp'fr <tStSLj% 0 = 0 ©[4 
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». SA-Tfc&flttiug* 1 0 otutctt. %mjmo 

^«JiJi*i0-2 0 WJIKB0-15, 3£{C9f*L 
<t*0- 1 0) iag-ea-s, 

[ 0 0 4 3 ] 3 6«C. Bfffe^KSLati. fttJ-SUfctt'Cfc 
or. bttyt% l $Li&g.mt%&7jk?tcib. JaO»SI 

«. mre%ttajiu. s^ffiifca&gs: 1 ooiui 

t . **7fci£fttt£K© 8 0 %JW±«r^-rfiSLft 9 ©ft S 
«$B#. 8-25* . WSO<«9~2 3* . ;* e>CCjf? 
10 *L<« 1 0-2 2' gS-C*S„ 

[0 044] #fi*SL1$tt (ftfftSL&giifcSLft&t© 
BB) tt. BillB@lCC^-rgg*fflC>r»IST^S. W^- 
«. T-A5©@IE{C < t»5mriBS^gP4€:U— !f*®a 
h 1 i|il»4^2 <t©H©3fc8§±K:(lS3#S. £3fc 
SB4©7* h ^>f^-- K©HtffC ig5mm©X'Jf h 

ttOow/cS*f«) . c©i#f4 (JSW«) *i*f4^2{c 

^s-ra. -e-L.-c. m^msmdcM Lxicmmci^— if 

^*AIW3#. U— »f3K©iEJS»ftriSl*ftS0= 0- <!: 
Sfcfrfittia (ftSe = OftiS) «S^g54 K. J: 0 U— !f 

^asj.^.^ h i *>p>©u-if^*5jie.n-sfcjt)Sij^T# 

tco. ^©/c*, ftS- 10' - 1 0" ©I5ffl-C«. K 
if4^2*10' ses-tfSCi'ciD^iktfcBlKSrSJJE 

b/c„ %*i t ftse = 0- x<D%tmms.k%. tm<»$k 
ms.9Wti>mtcztcibmmLX{,>tj:[.>. ttc. c©<t5 
•ciytiS'issn/c^S'i. «inees©*&ffe5ia:c 

[0 045] C©<£ ^ ^fJ(SL4ttt*W-r SHMlBJtUlSL 

too46] ^«fiL~>- h (D±^Mmmm mmm 

7 0~10 0%Hg. Jf*b<«8 0-1 
00%fIS. 36(Cj(fSL< , t9 0-1 0 0%gg-C* 

WX^-^- (NDH-300A) CCj^S'tfirC-^*. 
40 [0 047] TfeKSL^- h ». ^tftSL®*!*^ 

cx, mmu-i-vii^x'b^K c©«^~>-hw. 

tt^(*<!:. C©£ft<*©4>&< i4>-^©S{c«®3 

i©«Jl^>-h<fcl/-Cffirai,rfcj:<. *S»9«iJ:0C/t 
50 MBg^^i^tJaLi'- h i©«S^- h <t or 
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SB* $C4fcJ:9. AWS-tf. S 

[0048] 39££#<* <S*t^- F ) «r«eXT *«fJIS 

* zmvfet «*.«. -fe 

;H3-X&ig<* h "JT-fe'T- h (TA 

-Ffci') . jhrhub 

*U-F (PET) , W7*UZs?'\s-y*l>-Y (P 
BT) . #'JT!/U- FSMUJJgfri') , 

8MB (#y*;i'#>, (pes) 
&£) . #y*— ^;Hrh i-f-^h 
> (PEK) . #yx-7\>Ux-T-;Hr F :> (PEE 
K) fc£) . *'J*7-*r*-hifc8}Jli (PC) . 

£-) . mv&v*\sv iis&mm (t-f>carton)> 

£ *(zecnex)&±') , ;xny>Mfjn (&<t 
tr^y^^tti') . (^*) T*y^*«fli, *?-u> 
3M3JHB (*')7?p»4i') . tr-^x^^juxiit- 

*i^(f i «x« 2 nro 

(PET, PBT^i'), Wp-^iXfJl^, ^f(C 
■fe;un-xr-fer- Ml (-feAa-^yrtf- F. -fe 
;Ua-* F !/7tf- h^ci'CD-fe^P— X7*f- F, 

9— F^U- F£r£*©-fe;Ha-*7-fe-r— (-C.,7 

[0 04 9] S*H43£^<f:LT«. T;U5- 
£©3fcK£fa£)l:/U-F. S5gB£lg£gtt (^7Xf 

*. -&Ia3»Jitt. friB*»SL^XW*tJSL'>- F©E 
[0050] *U(SLJiX«3fetS!SL^- KOI? SB. ft*. 
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«. 0. 5~3 00<im. ff*L<Hl-l 00am 

(mi*. io-i oo am). $h(,mtb<iti-' 

5 0 Mm 5-5 0 am. 1$CC 1 0-5 0 m 

m) iKTtoTUk ttte. ftfftSli"- F££f3# 

«. l-5 0jim 5-50/im) . »$L< 

«5~3 0 ym (WAti, 8-2 0 Mm) SRfi-jt 
fc«fc<. 8-1 SMmSSrft-^-Cfcm^Sl 

10 [0051] &fc. *^©3fefti(SUgX«*tftSL>— F 
[0 05 2] :36fifcSL->- Hi. S^OjSfttfiL WAtf. 

£-) . mmm> mmi mn^mm . mmm. 

20 ?m. ms«. ^SES±®. DIM. BtS!Ji/«c£'=&^fi)c 

[0053] K0«ji*tt] *^©^fi 

SLiy-b (m5&m:&&i<>~- h ) IS. t?fl^ 

-soi^isifctt, a»©*^v-x«*y^-7 

Atf. ig^?SX5*®«) «>6«Mt«3IBK3«. *tv- 
[0 054] J: 0*#W{C«. ^»SLS*J4-CJKfi83ti 

40 ■r5*»aji*jB)«i/-cH3igfti/. iHi«ttt^}#<*^e.5£ 

0. »^*4>©«fl«*a5»S**C 4 Jet*), xfy- 

fiRL-TSsib-rs^a. imua<Dv %z- bm*mm 
b-c. a<«^<* (a?g»tt->- h> «ct?iB5fe«Jisui^ 

[0055] ttEtftft^jffi££tr8£iftM:. »«. * 
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y**MWfc*BBr#&i»«B*. eat*. 
BBiwd*tc#B«:BBr*s. ma%i«tt«. b»hs 

i*> . aittis^^bksRffl (^+-^>^i-) . BBXBtt 

*5g*g (vf o^**>ftif) . ?r§jBaS{b*5B!IW ( P 

>i>, «Mxf-A, s . x-f ;u« 

*1f>. h^t KP75><ci*) . 4r P>JB (r-fe P 

£*) . ■tePVii'^H O^JU-tenvil/^. xf*tnv 
;u . feay;^7fef-FS. x.Ms+S'FB 

(S»**;*;l<*M t i'Rr£) . T2 PS (Jot*** 
A/.b>~7 5 P. y>^7*h7 5 KJ6c<tr> &£'*»BijVr 
*. £B«B£Bft-c*r>-ct>J:b>. 

[0 056] m$m&m*:m&jumisLtc&. ?§&© 
*) t>m>®m (mzix. ®m®m&£ *) t> i - 1 
2 o -a jif * l < t*5 ~5 o *c. ittci o ~ 5 o 'cms. 

omtmzmm 3 &x * e y - joi^iw scim 

3 0~10 0'C, tt}£ U< t*4 0~8 O'Cmtt. 

©iSfi-clfcjta3-tt.se <btcJ:»3tf -5c 
[0 057] jg-£?Kcfj(D?8W (fflflg) ©iftgt*. ti#8t 

&fc&<,>«BriStR-C£. «*tf. 1-4011%, ftf 
*KB2~3 01t% (Mitf. 2~20fiM%). 
36KifSl/<B3- 1 5aS%ggf*"5. iiS. 5 
~2 5Sfi%?IJgr*s„ 

[0 05 8] *ty-#jU#A?tc£9^JS3ttfcta#gi 
t*. ^aBB©#9:M6BB««T> tt^SmrSCi 

[0 05 9] c©«t^«c*ttr«. fcBoiilfttcj:*;* 
■c* 0 . &&©&* • 16*1 & v > s BBttBftTffiftBB 

[0060] m<w3tfti*icmm£m*mifrrz> 

Wit*, p yTt^wo-x?-*^ 
Ate, M*©8*flg*ti*r-f <*&-»*> 

^ a JUA©«&fijB*%tfj • ft££b< t*0jHT*l§i=r*i 
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VmZBf&TZO&mm-C&Z, CO**)*?-? -t > 
f«tt. mi*. AStMlg, #!/x;*f-;UfcB». *U 
txjUT;l/3-;l/^flg <tf 'J tx;Wr;l/3-jU. x^ 

Win. x#*->&8HIi. i";=i->*BM. »n«nMb 
3?!Wflg&£'©iMb14#Jlig. P3- PS0«ci'*m>-C 

io [0061] %*>\ ^^©liiflg^^tJS^ffiXt*^^ 

iltRL-CfcJ:C»„ Wilt*. 3BJ5:^(*<!:Lr P 'J7t? 
©MiOt. giRt*. f-P5fcP075>. ^f^x 

[006 2] [*S*in (LCD) ^g] *^HJ©31£|S[ 

20 -es*s. ^s«^gt*. ffis*i«Asnfcj«s-feju 

tc^OBtiiaSES-b^^KSWrs/citiO^^ei. c© 

[0063] <£ o^wtcts. y ? v a vmm&ikfn 
^tciaigsti. Mfa?gs-fe^*MW-rs^*©ffi3fe)ffi 

3.x y\- (XU.*'j9 7-/ Pax^ P) t£t§*Tl,> 
C©S»i- -^ P«. WAt*. (^ffi 

30 g> ^i'©g«7fei®i. £©m**»«cwasttTER 

[0064] C ©J: ^ *«S«^ftB^B3fei8t J.- » P 

««3t«SijRB-fe^i©ra (tttCttfcC&ttB'fc* 
i©B) ©?fe«S («ttjH»>60lfl«K) KtBROJtlk 

©ma. fta-bJWDABtt^freawi^nfcaBfcc^w 

[0 06 5] ttfc, y 9 54 PMfSS^^gfW. 

«-bji/*^-*cjiwr4fcje>. jfeftSLHtttcnurii^r 

14©3t«fa^- P*B5Ki»^«ia?S-fe^Bt©IHK: 

fcYl4*i^©^t5(SL5SS* J »l^ etfcJfcB© 
50 «*B4X*Bi-r&i*. B*tt*IBL^-PB. B 
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[006 6] ^WOjffiaSifctfcSLi"'- r tt. £8^8 

it*. «s*m^a«. i mmit&zm^ttmytm i 

2 oCMfiSffil, »ft:<»*ft 2 tfc^CDJgtiSSL c 
Dil»-C*-,rfcJ:U. <g)fc«l ^^©Slt^LCD 

0Utf. 1 &©«:&&£. «*©*- K <SM 10 
^^vfj>ffl^fct-F, R-OCB (Opti 
cally Compensated Bend) -t— K. ^PtfSBr^*— 

t>. 

[ 0 0 6 7 ] 3 #|89!<D#I*ai'- bit. t>J? 
>V*~?f- •> *Sili©&^tRJ5S«$tt£fdffiC7cS8*32 

[0068] mmmm^mfmmt. s^nxsh/c 

:)fc*£SffSfci*©£iH#&£. t©£*t3M&«fcD*>H«r 20 
Jiic&®2titc.mziX%(8Li'- V tZffiX.X{.>*>. c© 

^^^m^om^msicis^x. A*t#©)fcs8 (auss 

t*. £*f^&£f&iHr;i>£©fB]. ?fcfS-k;u©J|ffi. f&H 

[ 0 0 6 9 ] m 2 it^Sm L C D$m<D-MZtn?Q)iO& 
»rffiia-C*6. CCDLCDiggfi. — *t©j§lpja& (tf 
-7=77.* v *rt£Z) 13 a. 13bOffl{Ci=fA 
3*Xfa£& <«S»&<fc*) 1 4 £«*.7tfftS-fe.>U 1 6 
£ . C ©jfcJI-fe ;l<**JJjj£f 13©^^ -#© 
j§WS« (#HS«) 1 3 a (CIS® 3 n/cS«#S (ffl 
&ffi&St«&£©£aWt) 15i, #7-^k© 
tclt)<Dt> zr-it&® -< Jlf-ttt') 18^ 

?&§Hz;H 6 ©flWj©jgiJU»K (7D>Hf) 40 
1 3 b(C»lf £;h;fc#t&£L^- H 2 £. COftfStSLv' 
-KcifUS*!. *>ojig|BK##&l 5CC«fcf)£*f3tt 

fdxM%*mm?2>tctb<Dm%&& («)&«& £'©<ntn 
n) 1 1 tvmmztir^z. mz-ttomwmfoi 3 

a, 13 b©*H6jfflCttt. MBJfig (H^-a-T) 
[0 07 0] C©<fc5fc£ftf^LCDilS(Cj3t,>T. IS 

wsft. sw^«*utsLi/- f 1 2*mkL-cmmmi so 
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SftS. ■£©/<:#>. BjlB3feffifSL^- h 1 2 SrWTSSff 
SSL C D^HTtt. *»SL1#tt{C*jC>r 7 7^ 

[0071] *fe. s*fSnts^^s{c4ai.»T. m& 
•fe^of^^ccA^^SM-r 5 !t»©si^ia*iieg9:3 

ft. c©K*J^&J: »J fcf?tmc;fcflJ<SLi— r #fiBI8;*ft 

r^snio. *(RSL'>-h©ie^ttS{*«F{c{j|i8^§n 
-h£©iBi8!ttSfc1$K:fMie$*i-r, iB7c#®©M^K: 

(ClBTfefiAiiBSSft. B5fBj«S-«2^i<B*®<!:©ratC3fe 

m->- h*sgBas<i-c^s„ 

[0 072] SW^f8«. T 3 - A^#M^ i'<D» 

*iifa^- k mma*. temmmtt£znmi,x 
mmbxi>^\ ?t£*>*,. Kfmvytmiis- y «. 
ffe©«^® mmm. imsm. mwm&m 

[ 0 0 7 3 ] T F TM©«S*^3RTO«^K« 

!^>"?'L4>!^S'C(i^C(,>fc©©. STN (Super Twisted 
Hematic) ^*/T^g7?«. {4+BH«*iBi8LT 

S<tii?fe«<i:©ffl«ciBiaLrfcJ:c>„ c©J:^^gcc 

*>•( »t . k i t <om (cgBia 

[0074] *^©7fe«fgLi'- r i . a^ffi 

avoids < s„ #(c, \mn&mti>x 
fe. ffiS©Air*!SS^®-c*-5rfc, ^(*ccm"9^ 
s < mjrx^ s„ ^-©fc». lcdkhb. 

n n n ©^gp^*IK<*Jffl-c#-5 0 ^MttffitSS 
©fBES^^atCjf^tCjpJffl-Ct 
[0075] 

[i%bj©^] ^bj-t?«. 7fetftSL®^s:©a:jijajs 
^fm*%)— fr-?wz<$kmx-$z>. se.fc. ^ffim 

*^A#<. W^*7-^T*oTt, S^SSffii^ 
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[0 07 6 J 

[0077] mmwi 

*^fi"^H!>^PMMA (=gU-/3> (**) 
IK!. BR-80) 6 3fi«8Pi. **U>-Ti";a- 
h'JJl'M^SAN (ri'/'ilfyv- (») 2 9 

ozf) 3 immut^mwLi-^^icmm^. »ssi o io 

fittittc, 2 2 0 , C©*-7'>*-C2 8#ffii&*aJIl, 

fcf*. e^ffi^ofc. m*>titcm?> \ i. 3 tf m©s 

[ 0 0 7 8 J tt^W 1 

¥mi&3. 5 Mra©^3U*>8!tfW (?R«PU& 

^) iosssb. te«to*d<';^f i";;uK^^;U9 0S 
S8B4»»x*;Wcjgrau iiftJi-fSCfcttJcO. 50 
ttmCDTfeffiaSO- 20 
[0 07 9] 5US0|2~6 

^ i K^-r^ft (®j!ii§?g©«£fij?. fla&fSUfl) r«* 
[0080] mmmi-i 1 

#V J $ f ') )lf&jt (PMMA, H^W3> 
(80 H. BR-8 7) 7 OMSBi. X^U>-y* 
yo-h 'J^S^tt: (SAN. ff^'jV- (t*) 
SS. SAN-L) 3 OMtSPi^^^^i^l-Jr h> 
(MEK) CC«&?U iS&l Ogj^©ffiBg?^£tB» 30 

[0 08 1 ] tM$0¥2 

Komm (&Mk<omm) *io. 3 nmt u » 

aW*IH*9»<kT*«*k ^Jffi0!l7<«:|BI«{CfCffil (ft 

[0082] \mms 

•fe^a-Xh'JT-fe^-h (TAC. #J*Mt¥XM 
(») SS. LT- 1 0 5) ©7 1/-* 9 5fifig|5£ig<t 40 

(9/1 ;Mib) 9 0 
*fig|5K?SJ»Lft:„ &&(c^*';**u>&&^ (5? 

<&5 0 umommis- 

[0083] vmwtmi mmm&mmiK. x o * 

ft£tSt^— hOflfcifctHirLfci C 3. ^iSW 1-11. 
m l *$J:o'J:btS^3 rflie.tifci'- h ^SjfiSSft^flgft 
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t o o 8 4 j h 3 icmmm 1 vn^titcmmmmmm 

[0085] [¥is«iHffi» ] «s<d*(Sj 

[0086] tmmmmm) m^^^^^mmL. 

[0087] isamMtmt] 7)\>z-+>i*fmmcm 
^tttnw. m i K7rs?mimm.*m^xjxmm<&& 

[0088] m4icmnM 1 ts^vittm 1 -emhtiit 

n^ti. 2-e x-m*nfcm<Dix&tt£ffl$te*fn 
t. ii3~0i5K, -tti-en. mmmi- \ i-cm 

[0089] UteWfJf F.hfcfit«. msc^r-rj; -5 

ft. iESSIt^ifij (0 = o' ) **fc^riZ:i>»SL«a 

ft. Willi. *i60!l 1 ©JS-Ct*. S4(c^-rJ:^«c. iE 
ffiSSfcfrft (fl = o° ) **fct,>-effcSUi± 5* ©Rfl 

e*ue*ft,r. j£ftg0U0%tttt£'--l>-?M:> 04©<fc 
5(c. JEffilxMJjft (imPie = 0- ) tii'ft 

fc. th©Wl2©3fet£ti{i'-hr«. aietc^TJ:^ 

e;i»»a©b--*)os^n/c„ ?6(c, tfciKPii3-cffe»n 

UISS©f-i'*flinfc„ 
[0090] [%M<D?$*)&&] m^Wi-i 
imm 1 - 3 ©#ffi«Sr>- H47^S AJSW«(C J/ 
-htrBADotl ta±©3*7m*f>F©T(cg#. ?t 

?®©^?)jA*©isK4rfe©a*-csmsi^L/fc. ■e© 
fern. * 2 jc^tj: 5 tc. mm 2<ou-h -c«. 

[0 09 1] 

® : KiZ^hti^ 

O : ^?S6©©7ftK©2?9#B3fcfcl-> 
A : %M&mtttWZ> 

m (*i£tst^-h) ©ssj»M**^-r« i tti>ic. m 

[0092] 

mi ] 
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